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In 2000, 8.8 million children lived in households participating in the Food Stamp Program, making this
assistance program a crucial component of the social safety net. Despite its importance, little research
has examined food stamps’ effect on children’s overall well-being. Using the Current Population
Survey from 1989 to 2001, we consider the impact of food stamps on three measures of poverty—the
headcount, the poverty gap, and the squared poverty gap. We find that in comparison to the headcount
measure, food stamp benefits lead to large reductions in the poverty gap and squared poverty gap
measures.
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The 1977 Food Stamp Act states that “in or-
der to promote the general welfare, [it is the
policy of Congress] to safeguard the health
and well-being of the Nation’s population by
raising levels of nutrition among low-income
households” (Title 7, Section 2011 of the U.S.
Code of Law). There are many studies on
the effectiveness of the Food Stamp Program
(FSP) in achieving the direct goal of rais-
ing the nutritional well-being of low-income
households. For example, Breunig et al. ex-
amine the impact of food stamps on food ex-
penditures; Wilde, McNamara, and Ranney
study whether food stamps improve dietary
quality; and Gundersen and Oliveira examine
the links between food stamps and food inse-
curity. Relatively less work has assessed the
effectiveness of food stamps as a policy instru-
ment to promote the general welfare of the
population.

One commonly used indicator of general
welfare is poverty, and the purpose of this ar-
ticle is to examine the role of food stamps
in alleviating child poverty. There has been
some research on this issue including Cun-
nyngham (2001, table 3.2) and Dalaker and
Proctor who examine the incidence of poverty
after the inclusion of food stamp and other
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in-kind benefits. Bishop, Formby, and Zeager
examine the effect of food stamps on reduc-
ing poverty and improving the well-being of
the poor during the 1980s. They show that the
FSP had become more effective between 1982
and 1990 in reducing the income deficiencies
of the poor. Scholz and Levine also examine
the role of FSP in reducing poverty by esti-
mating the extent to which food stamp ben-
efits reduce the sum difference between the
poverty line and the incomes of the poor in
1997.

We extend this limited literature in three
ways. First, we examine child poverty to bring
focus to an important sub-population that has
much higher rates of poverty than the general
population. Second, we consider the effect of
food stamps on measures that reflect the depth
and severity of poverty rather than just the in-
cidence of poverty. This extension is particu-
larly relevant since the value of food stamp
benefits declines as a household’s income in-
creases. Third, we examine the potential influ-
ence of changes in the Food Stamp Program
on poverty. We consider what would happen
under alternative distributions of food stamp
benefits and what would happen if the number
of participants increased.

The motivation for this article is to under-
stand how well the largest U.S. food assistance
program performs in improving the welfare of
poor children. In 2000, 17.1 million persons
lived in low-income households that partici-
pated in the FSP, and of these program partici-
pants, 8.8 million were children (Cunnyngham
2001, table A-34). This article examines the ex-
tent to which food stamp benefits can reduce
the burden of child poverty and also to explore
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how potential modifications to the program
would alter the well-being of poor children.1

We begin with a review of the Food Stamp
Program and its eligibility requirements. We
then discuss the poverty measures and data
used in this article. We use the Current Popu-
lation Survey (CPS) to examine poverty from
1988 to 2000. By using multiple years, we
can analyze how the effect of food stamps
might differ during expansions and reces-
sions, and how the effect might differ be-
fore and after implementation of the Personal
Responsibility and Work Opportunity Rec-
onciliation Act of 1996 (welfare reform). We
measure the impact of food stamps on child
poverty under the current benefit structure
and follow this by considering several scenar-
ios of alternative distributions of benefits and
changes in the composition of participating
households.

Food Stamp Program Details and the Data

The Food Stamp Program is the largest U.S.
food assistance program, serving approxi-
mately 17.2 million individuals in 2000 with
an annual benefit distribution of $15 billion,
or approximately $73 in monthly benefits per
person.2 Participants receive benefits for the
purchase of food in authorized, privately run
stores selling food to participants and nonpar-
ticipants. Food stamps cannot be used to pur-
chase nonfood items such as soap, toiletries,
household paper products, prepared foods, or
medicines.3 Between 1988 and 2000, 47% of
all food stamp program participants were chil-
dren, and in 2000 approximately 57% of food
stamp households include children.

With a few exceptions, this cornerstone of
food assistance programs is available to all cit-
izens who meet income and asset tests.4 To

1 This article also adds some insight to the National Academy
of Science’s Panel on Poverty and Family Assistance recommen-
dation that the value of food-stamp benefits be included in the
definition of family resources for the estimation of poverty (Citro
and Michael, p. 66). While the Panel recommends several changes,
the analysis in this article illustrates the marginal impact of this
change alone on the official poverty rate.

2 Total federal expenditures on the Food Stamp Program, includ-
ing the federal share of state administrative expenses, amounts to
$18.3 billion in 2000, which is almost 60% of the total expendi-
ture on all domestic food and nutrition assistance programs. The
next two largest food assistance programs are the National School
Lunch and Breakfast Programs ($9.5 billion) and Special Sup-
plemental Nutrition Program for Women, Infants, and Children
(WIC) ($4.0 billion).

3 More program details are at www.ers.usda.gov/briefing/
foodstamps/.

4 The 1996 welfare reform legislation disqualified most perma-
nent resident noncitizens from receipt of food stamps. Eligibility

receive food stamps, households must meet
three financial criteria: the gross income, net
income, and asset tests. A household’s gross
income before taxes in the previous month
must be at or below 130% of the poverty
line ($1,533 per month in fiscal year 2000
for a three-person household, the most com-
mon food stamp household). Households with
someone over the age of sixty are exempt from
this test, though they still face the other tests.
In addition to the gross income test, a house-
hold must have a net monthly income at or be-
low the poverty line.5 Finally, income-eligible
households with assets less than $2,000 qualify
for the program ($3,000 for households with
someone over age sixty). Households in which
all members receive Temporary Assistance for
Needy Families (TANF) or Supplemental Se-
curity Income (SSI) are categorically eligible
for food stamps.

The Current Population Survey

To measure the effect of food stamps on
poverty, we use data from the March Sup-
plement of the Current Population Survey
(CPS). The CPS is administered monthly by
the Census Bureau for the Bureau of Labor
Statistics to approximately 50,000 households.
The survey collects data from a nationally
representative sample of households on em-
ployment, unemployment, earnings, occupa-
tion, and hours of work. Respondents to the
CPS provide information on several different
sources of income, including noncash income
sources such as food stamps.

We use CPS data for this analysis because
they are the source for official U.S. poverty esti-
mation and our analysis is focused on how food
stamps affect poverty. We consider the effect
of adding the value of food stamps to house-
hold income and compare several measures of
poverty with and without food stamp benefits.
In performing this analysis, we are particularly
concerned about matching the official poverty
estimates and the CPS allows us to do this.

requirements changed by 2003 allowing all legal immigrants who
have been in the U.S. continuously for 5 years (and all legal immi-
grant children, regardless of date of entry to the U.S.) to apply for
food stamps. When relevant, eligibility guidelines for legal immi-
grants take into account the income and assets of sponsors, except
in applications made for children.

5 Net income is derived from gross income by subtracting a stan-
dard deduction plus other adjustments. These adjustments include
additional deductions for: labor market earnings (up to 20% of
earnings), child care expenses, expenses for medical care of dis-
abled dependants, and a shelter deduction for costs in excess of
50% of a household’s net income.
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A shortcoming of the CPS is that it under-
estimates the number of food stamp program
participants and the value of food stamp bene-
fits. Our estimates indicate that on average, the
CPS underestimates total participation in com-
parison to the program administrative data by
13%. The CPS data also indicate that between
1988 and 2000, the total value of food stamp
benefits is equal to 82% of the value as esti-
mated by the administrative data.

While it is important to keep this measure-
ment issue in mind, we note that the prob-
lem of underreporting food stamp receipt is
not unique to the CPS. Bollinger and David
note that the 1984 Survey of Income and
Program Participation (SIPP) underestimate
program participation by 13%, which is ap-
proximately the same value we find for the CPS
from 1988 to 2000. This comparison is partic-
ularly noteworthy as the SIPP is designed to
address issues related to participation in gov-
ernment assistance programs.

Measures of Poverty and Sampling Variance

The baseline measure of welfare used in this
article is income as it is defined for federal
poverty rates. This definition includes all pre-
tax income, but does not include capital gains
nor any noncash benefits such as public hous-
ing, Medicaid, and (of particular relevance for
this analysis) food stamps. The poverty lines
used in this article are the U.S. Federal Gov-
ernment poverty thresholds, which were devel-
oped in 1965 following a cost-of-basic-needs
methodology. The poverty thresholds vary for
persons of different ages and families of dif-
ferent sizes. In 2000, for example, the poverty
threshold is set at $8,959 for an individual un-
der sixty-five years of age, $11,869 for a two-
person family with one child and one adult,
and $20,550 for a family with two adults and
three children.6 If family income is less than
the poverty threshold, then all members of the
family are poor. The rate of child poverty (or
headcount index) is the proportion of children
living in poor families relative to the total num-
ber of children. We similarly compute the other
child poverty indices by assigning to each child
their family’s income and poverty threshold.

To understand the effect of food stamps on
poverty, we examine how supplementing in-

6 For a complete listing of the poverty thresholds for individuals
and families of various sizes, see the U.S. Census Bureau’s web
page on poverty at: www.census.gov/hhes/www/poverty.html.

come with food stamps affects the headcount,
poverty gap, and squared poverty gap poverty
indices. These three measures are from the fre-
quently used Foster–Greer–Thorbecke (here-
after referred to as FGT) family of poverty
indices. The headcount is simply the propor-
tion of persons living in poverty, or the inci-
dence of poverty. The poverty gap index mea-
sures the depth of poverty and is defined by the
mean distance below the poverty line, where
the mean is formed over the entire popula-
tion (the nonpoor are counted as having zero
poverty gap). The third measure is the squared
poverty gap index, which provides a measure
of the severity of poverty, and is defined as
the mean of the squared proportionate poverty
gaps.

The FGT class of poverty indices, also re-
ferred to as P�, can be represented as:

P� = 1/n
∑

i
I (yi < z)[(z − yi )/z]�(1)

where n is the sample size, i subscripts the indi-
vidual or household, y is the relevant measure
of welfare, z is the poverty line, and I is an in-
dicator function that takes the value of one if
the statement is true and zero otherwise. When
� = 0, the resulting measure is the headcount
index, or P0. When � = 1, the FGT index re-
sults in the poverty gap index, or P1 and the
squared poverty gap index (P2) results when
� = 2.

The FGT class of poverty measures pos-
sesses several desirable characteristics. For
example, the FGT poverty measures are ad-
ditively decomposable so a national FGT
estimate can be represented as the weighted
average of, say, regional FGT estimates. For
� > 0, the FGT also satisfies the property of
monotonicity; in other words, if a poor person
is made less well-off and everyone else stays
the same then the poverty index increases. For
� > 1, the FGT measure satisfies the trans-
fer principle, which means that any regressive
transfer (a transfer from a poor person to a less
poor person) increases poverty.

The usefulness of these measures can be il-
lustrated by considering a transfer of money
from a rich person to a poor person that is not
large enough to move the poor person above
the poverty line. This transfer has no effect on
the headcount index, but the poor person is
better off and this welfare improvement is re-
flected in a reduction of both the poverty gap
and squared poverty gap indices. As another
example, a transfer of income from a poor
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person to a poorer person will not alter either
the headcount or the poverty gap index, but
it improves the distribution of income of the
poor and this change is reflected by a reduc-
tion of the squared poverty gap index.7

These examples point to an important rea-
son to consider the poverty gap and squared
poverty gap indices in addition to the com-
monly reported headcount index. While the
Food Stamp Program mitigates the negative
effects of poverty, the benefit level typically
declines as income increases. This progres-
sive benefit delivery policy will by design
have a greater impact on reducing the depth
and severity of poverty than the incidence of
poverty.

To examine the efficacy of food stamps in
reducing poverty, one needs both measures of
poverty and measures of their sampling vari-
ance. Without standard errors for the poverty
indices, it is not possible to know if changes
in poverty are statistically significant or an ar-
tifact of the sampling procedure. The decom-
posability of the FGT poverty indices greatly
simplifies the derivation of standard errors for
the poverty measures. Decomposability means
that P� can be expressed as the weighted sum
of r regional P�s, or P� = ∑

r �r P�,r where �r
is nr/n, or the sample weight for region r and
P�,r is the FGT poverty measure for region
r. While decomposability is typically consid-
ered in terms of regions, it can be extended
to individuals. This extension means that P�

can be expressed as a weighted average of n
individual-level measures of P�. This trivial ex-
tension simplifies deriving the sampling vari-
ance, since variance for P� can be estimated
following the standard formula for estimating
the variance of a mean.

If the CPS data were selected using a sim-
ple random sample (SRS), then a consistent
estimator of the variance of P� is:

V̂ (P�) = (n(n − 1))−1
n∑

i=1

(P�,i − P̂�)2.(2)

The CPS data, though, are not from a SRS,
but are from a stratified, multi-stage sample
design. Howes and Lanjouw show that the es-
timated standard errors for the FGT poverty
indices can have large biases when incorrect

7 Unlike the Sen or Kakwani poverty indices, the squared
poverty gap index also satisfies “subgroup consistency” which
means that if poverty increases in any subgroup, and does not de-
crease elsewhere, then aggregate poverty must increase (Foster
and Shorrocks).

assumptions are made about the sample de-
sign. In particular, they show that if the sample
design is multi-staged, but standard errors are
derived from equation (2), then the standard
errors will significantly underestimate the true
sampling variance.

The result of Howes and Lanjouw follows
from the classic work of Kish who shows that
the variance of an estimated mean typically
increases when the sample is drawn from a
multi-stage design rather than a SRS design.
Kish provides an estimator for sampling vari-
ance of an estimated mean from a weighted,
stratified, clustered sample. Because P� is a
weighted mean, we can modify Kish’s result
to give the estimated variance of P� from a
complex sample design as:

V̂ (P�,w) =
L∑

h=1

(nh(nh − 1))−1

×
nh∑

i=1

( mh,i∑
j=1

wh,i, j P�,h,i, j

−
nh∑

i=1

mh,i∑
j=1

wh,i, j P�,h,i, j

)2

(3)

where h subscripts each of the L strata, i sub-
scripts the cluster or primary sampling unit
(PSU) in each stratum, j subscripts the ulti-
mate sampling unit (USU), so whij denotes the
weight for element j in PSU i and stratum h.
The number of PSUs in stratum h is denoted
by nh, and the number of USUs in PSU (h, i) is
denoted by mhi (see Jolliffe and Semykina for
more details).

The estimation of equation (3) is straight-
forward if one has access to the sample de-
sign information. In the case of the CPS data,
this information has been censored from the
public-use data files. To overcome this diffi-
culty, we use an estimation strategy of creating
synthetic design variables that induce a simi-
lar design effect for variance estimation. The
first step of this approach is to sort the data
by income.8 Then each set of four consecutive
housing units is assigned to a separate cluster.
The purpose of the sorting is to induce a high
level of intracluster correlation, and the choice
of four matches the average cluster size of the
CPS. We select as the synthetic strata the four
regions of the United States (Northeast, Mid-
west, South, and West). These synthetic cluster

8 The methodology requires sorting the data on the variable most
relevant to the analysis.
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Table 1. Rates of Poverty and Child Poverty, 1988–2000

Headcount Index Poverty Gap Squared Poverty Gap

Children Persons Children Persons Children Persons

1988 19.5 (0.41) 13.0 (0.21) 9.1 (0.24) 5.7 (0.12) 5.7 (0.18) 3.5 (0.09)
1991 21.8 (0.41) 14.2 (0.21) 10.2 (0.23) 6.2 (0.12) 6.4 (0.18) 3.9 (0.09)
1994 21.8 (0.43) 14.5 (0.22) 10.2 (0.25) 6.5 (0.12) 6.4 (0.19) 4.2 (0.09)
1997 19.9 (0.43) 13.3 (0.22) 9.3 (0.25) 6.0 (0.12) 6.0 (0.20) 4.0 (0.10)
2000 16.1 (0.39) 11.3 (0.20) 7.2 (0.21) 5.1 (0.11) 4.6 (0.17) 3.4 (0.09)

Notes: All poverty indices are multiplied by 100. The first column under each of the three indices lists the child poverty rates and the second column lists the
poverty rate for the full sample. Estimates are based on CPS March Supplement data and standard errors (in parentheses) are corrected for sample-design
effects following Jolliffe.

and strata variables are then passed to equa-
tion (3) to estimate the sampling variance. See
Jolliffe for a more detailed description of the
approach.

Results

Table 1 lists poverty and child poverty rates
from 1988 to 2000.9 These estimates use in-
come (but do not include food stamps) as the
measure of welfare and form a baseline for
comparison with later tables (which do include
food stamps). For the sake of parsimony, we
only report results for every third year begin-
ning in 1988. Table 1 verifies the well-known
result that the proportion of children living in
poverty, or the child headcount index, is much
higher than for the entire population. For ex-
ample, in 2000 16.1% of all children were poor
versus 11.3% of all persons. Between 1988 and
2000, the child headcount index was on average
50% higher than the headcount index for the
population, and the difference was statistically
significant in all years.10 Table 1 also shows that
the poverty gap and squared poverty gap in-
dices are higher for children than for the to-
tal population. For example, in 1991 the child
poverty gap index is 0.10 while the estimate for
all persons is 0.06, a difference of 65%.

Poverty Levels and Food Stamp Benefits

Our next step is to examine the impact of food
stamps on child poverty. Table 2 lists child

9 For the sake of parsimony, we only report results for every third
year beginning in 1988. Results for all years are available from the
authors.

10 We follow Howes and Lanjouw to correct the standard errors
and test for differences in P0, P1, and P2. Over the thirteen years,
and for all three poverty measures, the child poverty rate is higher
than the overall poverty rate with p-values that are much less than
0.0001. As a robustness test, we also verify that this finding holds
when we consider an alternative poverty line set at 130% of the
official line. These results are available from the authors upon re-
quest.

poverty rates for each of the three poverty
measures with the value of food stamps added
to income. More precisely, the columns labeled
“Income + Stamps” in table 2 report:

P ′
� = 1/n

∑
i

I ({yi + fsbi } < z)

× [(z − {yi + fsbi })/z]�

(4)

where fsbi is the value of food stamp benefits
for household i, and all other terms are defined
as in equation (1). The next column reports the
percentage decline in child poverty from in-
cluding food stamp benefits, [(P� − P′

�)/P�] ×
100; in other words, the percentage difference
between the results from equations (4) and
(1). Standard errors for the relative decline in
poverty are estimated as a second-order Taylor
series expansion:11

V̂ [(P� − P ′
�)/P�]

= 1

P̂2
�

V
(
P ′

�

) + P̂ ′2
�

P̂4
�

V (P�)

−
{

P̂ ′
�

P̂3
�

V (P�)

}2

.

(5)

From 1991 to 1996, the peak caseload years
for the FSP, the decline in the headcount in-
dex from food stamps was between 5.9% and
7.4%. As seen in table 2 (Panel A), before and
after this period, the percentage decline was
less than 6%, and in both 1988 and 2000 the
decline was not statistically significant. In 2000,
the headcount index was 16.1 and this fell to
15.4 when food stamps were added. This de-
cline by 4.3% means that the supplemented
income brought half a million children over
the poverty line. This change is qualitatively

11 For details of the Taylor series approximation methodology,
see chapter 6 of Wolter.
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Table 2. Percentage Reduction in Child Poverty from Food Stamps, 1988–2000

Headcount Index Poverty Gap Squared Poverty Gap

Income + Percent Income + Percent Income + Percent
Stamps Decline Stamps Decline Stamps Decline

Panel A: U.S. poverty thresholds
1988 18.8 (0.41) 3.7 (2.92) 7.3 (0.20) 19.9∗∗∗ (3.00) 4.1 (0.14) 28.4∗∗∗ (3.35)
1991 20.5 (0.40) 5.9∗∗ (2.53) 7.9 (0.19) 22.6∗∗∗ (2.55) 4.4 (0.13) 31.7∗∗∗ (2.80)
1994 20.4 (0.42) 6.7∗∗ (2.63) 7.9 (0.20) 22.7∗∗∗ (2.69) 4.4 (0.14) 31.8∗∗∗ (2.95)
1997 18.7 (0.42) 5.8∗∗ (2.91) 7.6 (0.21) 18.6∗∗∗ (3.13) 4.5 (0.16) 26.1∗∗∗ (3.57)
2000 15.4 (0.38) 4.3 (3.35) 6.2 (0.19) 13.9∗∗∗ (3.69) 3.7 (0.14) 19.7∗∗∗ (4.25)
Panel B: Square root of family size
1988 18.6 (0.40) 4.1 (2.88) 7.2 (0.19) 20.1∗∗∗ (2.94) 4.0 (0.14) 28.3∗∗∗ (3.30)
1991 20.2 (0.39) 6.0∗∗ (2.51) 7.8 (0.18) 22.6∗∗∗ (2.49) 4.3 (0.13) 31.4∗∗∗ (2.75)
1994 20.0 (0.41) 7.3∗∗∗ (2.60) 7.8 (0.19) 22.8∗∗∗ (2.67) 4.3 (0.14) 31.8∗∗∗ (2.96)
1997 18.5 (0.41) 5.4∗ (2.91) 7.5 (0.21) 18.6∗∗∗ (3.11) 4.4 (0.16) 26.0∗∗∗ (3.53)
2000 15.2 (0.38) 4.5 (3.30) 6.2 (0.19) 13.7∗∗∗ (3.70) 3.7 (0.14) 19.5∗∗∗ (4.30)
Panel C: Per capita income
1988 41.9 (0.48) 0.4 (1.61) 19.1 (0.29) 5.2∗∗ (2.05) 11.6 (0.22) 10.7∗∗∗ (2.45)
1991 44.3 (0.46) 0.5 (1.45) 20.4 (0.28) 6.4∗∗∗ (1.81) 12.4 (0.21) 12.6∗∗∗ (2.12)
1994 43.9 (0.47) 0.3 (1.51) 20.4 (0.29) 6.5∗∗∗ (1.92) 12.4 (0.23) 12.8∗∗∗ (2.26)
1997 41.4 (0.49) 0.4 (1.66) 19.1 (0.30) 5.3∗∗ (2.13) 11.7 (0.24) 10.5∗∗∗ (2.56)
2000 37.2 (0.49) 0.4 (1.86) 16.7 (0.29) 3.6 (2.37) 10.0 (0.22) 7.4∗∗ (2.89)

Notes: See notes for table 1. The first column under each of the poverty indices estimates child poverty with food stamp benefits added to income. The second
column under each index lists the percent decline in the index after inclusion of food stamp benefits. The estimated reduction is superscripted with ∗ , ∗∗ , or
∗∗∗ if the p-value is less than 0.1, 0.05, or 0.01, respectively. Panels B and C consider alternate assumptions on adult equivalence and economies of scale.

significant, but given that in 2000 there were
over 11.6 million poor children, the change in
the headcount index fails to measure much
of the poverty alleviation properties of the
transfers.

The reason that adding FSP benefits to in-
come does little to decrease the incidence of
poverty, P0, is because benefits are negatively
related to income. In general, only a subset of
poor households will receive enough in food
stamp benefits to actually lift them above the
poverty line. Not only is the effect of food
stamp benefits on the headcount index lim-
ited to a proportion of potential food stamp
program participants, but Cunnyngham (2002,
table 5) shows that participation rates of
households with higher incomes is lower than
for poorer households.12 It is the poor whose
income is closest to the poverty line that
are most likely to be lifted out of poverty
after the inclusion of the food stamp bene-
fits, but these are the households least likely
to participate. In contrast, lower-income poor
households have higher participation rates, but

12 Cunnyngham (2002) also shows that the relative difference in
participation rates between higher-income and lower-income eligi-
bles declined in the mid to late 1990s. Non-participation by eligible
households has been ascribed to the costs (in the form of stigma
and transactions costs) exceeding the benefits from participation.
See Moffitt and Ranney and Kushman.

the addition of the value of the food stamp ben-
efits to their income is unlikely to lift them out
of poverty and will therefore have no impact
on the headcount index (though it will reduce
the P1 and P2 indices).

Consistent with these two insights, the esti-
mates in Panel A of table 2 reveal that while the
headcount index is little changed by the inclu-
sion of food stamp benefits, both the poverty
gap and squared poverty gaps are significantly
changed by the inclusion of food stamp ben-
efits. During the early and mid-1990s, supple-
menting income by the value of food stamps
had the effect of reducing the child poverty
gap index by more than 20% and reducing the
squared poverty gap index by about 30%.13

These poverty reductions are much greater
than when just considering the change in the
headcount index.

Implicit in any analysis of child poverty (and
poverty in general) is some assumption about
the relationship between family size and needs.
Does a family of four require twice as much

13 One interpretation of the poverty gap index is that it equals
the product of the headcount index and the income gap, where
the income gap is the average shortfall of the poor as a fraction
of the poverty line. The results in tables 1 and 2 indicate that, for
example, in 1994, the average shortfall for poor children was 47%,
but when supplemented with food stamps the shortfall declined to
39% of the poverty line.
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income as a two-person family to meet basic
needs? If so, then one might assume that the
appropriate individual measure of welfare is
per capita income (family income divided by
family size). Alternatively, if it is assumed that
there are fixed costs in the provision of basic
needs (e.g., shelter), then family income would
be divided by some fraction of family size. For
a detailed analysis of this issue, see Lanjouw
and Ravallion, and Buhmann et al.

One common approach to this issue is to as-
sume that the needs of a family comprised of A
adults and C children can be described by (A +
pC)f where p adjusts for differences in needs
between adults and children (or in other words,
converts children into adult equivalents) and f
adjusts for economies of scale in family size.
The federal poverty thresholds used in this
analysis provide forty-eight separate thresh-
olds for families of various sizes. Cutler and
Katz have shown that these thresholds can
be approximated by using the official poverty
threshold for a single adult (under the age of
sixty-five) as a base and setting f = 0.61 and
p = 0.76.

In order to examine the sensitivity of the
findings in Panel A of table 2 to changes in
assumptions regarding adult equivalence and
economies of scale, we consider two alternate
assumptions. Panel B reports the change in the
three poverty measures when total income is
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Figure 1. Percentage reduction in child poverty from food stamps

divided by the square root of family size (p =
1, f = 0.5). Johnson and Torrey note that this
adjustment is becoming common in interna-
tional poverty comparisons, and for examples
of child poverty analysis that use this adjust-
ment, see Vleminckx and Smeeding. As an
additional comparison, Panel C examines the
case where per capita income is the measure of
individual welfare (p = 1, f = 1). Across both
Panels B and C, the pattern persists. Supple-
menting income by the value of food stamps
has the effect of reducing the child poverty
gap and squared poverty gap indices by much
larger amounts than the reduction in the head-
count index.

The findings summarized in Panel A are dis-
played in figure 1 which plots the percent re-
duction for each measure of child poverty by
year. This figure clearly reveals that the per-
cent decline is largest for the squared poverty
gap, followed by the poverty gap index, and
both of these are significantly greater than the
decline in the headcount index over all years
considered.

Figure 1 also suggests that the effective-
ness of food stamps in reducing child poverty
peaked between 1991 and 1994, when the FSP
caseload was high, and then declined during
the post-welfare reform period and the years of
economic expansion. The greatest change oc-
curred immediately after welfare reform, and
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the fall in FSP participation post-1996 largely
explains why all three measures of poverty in-
dicate less effect in reducing poverty.

The largest change in the effectiveness of
the FSP in reducing child poverty after 1996 is
seen in the squared poverty gap. In 1996, food
stamps reduced the child, squared poverty gap
by 29%, but by 1998 the reduction was only
23%. The reason P2 is most affected at this
time is because the drop in participation has
disproportionately come from those persons
with lower incomes. For example, Cunnyng-
ham (2002, table 5) shows that participation
rates for those whose income is between 100%
and 130% of the poverty line declined slightly
from 29% in 1995 to 26% in 1999. In contrast,
participation rates declined by much more
(from 105% in 1995 to 83% in 1999) for those
FSP-eligible individuals with income between
1% and 50% of the poverty line.14 The largest
change in the squared poverty gap index comes
from income increases to the poorest persons,
but after the mid-1990s the FSP participation
rates decline for this group.

Policy Simulations of Food Stamp Program
Changes

The previous section demonstrates how the
current structure of food stamp benefits helps
alleviate child poverty in the U.S. We now sim-
ulate how the impact of food stamps may dif-
fer if benefits are targeted more toward those
children lower in the income distribution and
if a larger number of households participate.15

For all simulations, we estimate the impact of
a hypothetical change in the FSP on each of
the three poverty measures for all years from
1988 to 2000. Again, we only report results for
every third year beginning in 1988.

In interpreting the simulation results, it is
important to note two issues. The first is that
we do not consider the potential behavioral ef-
fects of the simulated changes on households.
The second is that we only assess the impact of
the simulation in terms of changes in poverty
levels. There are certainly many other indica-

14 To estimate official participation rates, the Food and Nutri-
tion Service of the U.S. Department of Agriculture calculates the
number of recipients from administrative records and the eligible
population from survey data. Because participation is the ratio of
two estimates that are based on separate data sources, it is possible
for the participation rate to be over 100%.

15 We refer to transfers to lower income persons as targeted be-
cause we examine the impact of food stamps on poverty. This does
not mean that the simulated transfers are better targeted to reach
the direct program goal of raising the nutritional well-being of
low-income households.

tors, such as hunger, food insecurity, overall
health status, that are affected by these simu-
lations, and these are left unexamined in this
article.

In the first simulation, we consider the effect
of an across-the-board increase in the value of
benefit distributions by 10% and 20%. Con-
sidering an untargeted increase in the size of
the Food Stamp Program allows us to exam-
ine the efficacy of a large increase in benefits
to all current participants in reducing poverty
relative to more targeted changes in the distri-
bution of food stamps. Also, to the extent that
the CPS underestimation of food stamp bene-
fits results from self-declared program partic-
ipants underreporting their benefit level, this
simulation serves an ancillary purpose of pro-
viding some evidence on the robustness of the
results reported in table 2 to the underreport-
ing of benefits.

Panel A of table 3 reports the change in the
child poverty indices from increasing the level
of benefits to all current participants by 10%,
and Panel B reports the change due to an in-
crease of 20%. Since all simulations are based
on CPS data, increasing benefits by 10% means
increasing the size of benefit distribution on av-
erage by $1.1 billion. For all simulations, the ef-
fect of the simulated increase is contrasted with
the poverty estimates from table 2 where the
value of the food stamps is added to income.
The results indicate that this large increase in
the Food Stamp Program would lead to only a
small change in child poverty.

There are no statistically significant changes
in poverty from the 10% increase for any of the
poverty measures or years examined. When
considering an increase of 20%, there is re-
markably only one statistically significant re-
duction in the level of poverty. In 1991, the
poverty gap index would have been 5.4% less
if food stamp benefits had been 20% greater.
This simulation suggests that a general increase
in food stamp benefits of more than $2 billion
is unlikely to have a large effect on reducing
poverty. The simulation also indicates that the
estimates in table 2 are reasonably robust to
the issue of measurement error. Adding 10%
and 20% to benefit receipt does not signifi-
cantly affect the estimated levels of poverty.

The remaining two simulations increase
benefit levels to households with income less
than the poverty line. The amount of the in-
crease in benefits to the poor is set to equal
the total amount of food stamp benefits re-
ceived by nonpoor households. One interpre-
tation of these simulations is that they are
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Table 3. Reduction in Child Poverty from a 10% to 20% Increase in Benefits to All Recipients
(Simulation 1)

Headcount Index Poverty Gap Squared Poverty Gap

Income + Percent Income + Percent Income + Percent
Transfer Decline Transfer Decline Transfer Decline

Panel A: Increase benefits by 10%
1988 18.7 (0.41) 0.6 (3.05) 7.2 (0.20) 2.4 (3.76) 4.0 (0.14) 3.0 (4.83)
1991 20.3 (0.40) 0.7 (2.73) 7.7 (0.19) 2.7 (3.28) 4.2 (0.13) 3.4 (4.20)
1994 20.2 (0.42) 0.9 (2.87) 7.7 (0.20) 2.7 (3.47) 4.2 (0.14) 3.4 (4.37)
1997 18.5 (0.42) 1.0 (3.12) 7.4 (0.21) 2.1 (3.84) 4.3 (0.16) 2.7 (4.92)
2000 15.3 (0.38) 0.6 (3.52) 6.1 (0.19) 1.5 (4.28) 3.6 (0.14) 1.9 (5.33)
Panel B: Increase benefits by 20%
1988 18.6 (0.41) 1.3 (3.04) 7.0 (0.20) 4.7 (3.69) 3.8 (0.14) 5.8 (4.73)
1991 20.1 (0.40) 1.5 (2.71) 7.4 (0.19) 5.4∗ (3.20) 4.1 (0.13) 6.6 (4.09)
1994 19.9 (0.42) 2.2 (2.84) 7.5 (0.20) 5.4 (3.39) 4.1 (0.14) 6.6 (4.26)
1997 18.4 (0.42) 1.8 (3.10) 7.3 (0.21) 4.2 (3.77) 4.2 (0.16) 5.2 (4.83)
2000 15.2 (0.38) 1.3 (3.50) 6.0 (0.19) 3.0 (4.22) 3.6 (0.14) 3.8 (5.25)

Note: See notes for table 2.

revenue-neutral changes in the distribution of
benefits that take food stamp benefits away
from nonpoor households and redistribute
them to poor households. We use the term non-
poor simply to denote those households whose
income is greater than the poverty line. An al-
ternative way to consider the simulations is to
say that benefit levels to the poor households
are increased by an amount equal to the benefit
levels received by nonpoor households. This
alternative description would require a large
increase in the total value of food stamps dis-
tributed, but the effect on the poverty indices
would be identical because nonpoor persons
carry zero weight in the poverty indices.

In the second simulation, we increase ben-
efits to all poor households with children cur-
rently receiving food stamps by a total amount
equal to that received by all nonpoor house-
holds. This simulation could be implemented
by increasing the maximum benefit level and
reducing the net income deduction for those
households with children.16 The third simula-
tion transfers this same amount, but targets
poor households with children not receiving
food stamps. In both of these simulations, we
first distribute the additional benefits to the
poor (Panel A) and then to poor households
whose income is less than one half the poverty
line (Panel B), which we refer to as the extreme
poor.

Panels A and B of table 4 report the simu-
lation results from transferring the additional

16 For details on how benefit levels are set, see Wilde.

food stamp benefits to poor (and extreme
poor) households that are FSP participants
(hereafter referred to as FSP households) and
have children. The value of the transfer to each
household is proportional to the household’s
income gap (i.e., the difference between in-
come and the poverty line). Using 2000 as an
example, the total income gap of poor FSP
households with children was $18 billion and
the total value of food stamps received by
nonpoor FSP households was $3.6 billion, an
amount equal to 20% of the income gap. The
simulation then transfers a total of $3.6 bil-
lion to the poor FSP households with children,
and the supplemental amount received by each
household is equal to 20% of their income gap.
Consider an FSP household with children and
income that is $100 short of the poverty line.
In the simulation, this household receives their
normal level of food stamps plus an additional
$20 worth of food stamps.

The qualitative nature of the results is simi-
lar across the two panels. There is essentially no
effect on the incidence of child poverty, but the
depth and severity (as measured by the poverty
gap and squared poverty gap indices) are sig-
nificantly reduced.17 The decline in the child
poverty gap index resulting from the trans-
fer to the poor FSP households with children
ranges from 7% to 13%, and the reduction is
slightly greater for the transfer to the extreme

17 A household can become nonpoor from the simulation if the
sum of their income, initial food stamp benefits, and the additional
benefits from the simulation is greater than their poverty line.
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Table 4. Reduction in Child Poverty from Transferring Benefits from Nonpoor to Poor FSP
Households with Children (Simulation 2)

Headcount Index Poverty Gap Squared Poverty Gap

Income + Percent Income + Percent Income + Percent
Transfer Decline Transfer Decline Transfer Decline

Panel A: Transfer to all poor, FSP households with children
1988 18.7 (0.41) 0.6 (3.05) 6.8 (0.20) 7.1∗∗ (3.58) 3.6 (0.14) 10.7∗∗ (4.48)
1991 20.3 (0.40) 1.0 (2.73) 7.1 (0.19) 10.3∗∗∗ (3.05) 3.7 (0.13) 15.1∗∗∗ (3.79)
1994 20.0 (0.42) 1.8 (2.85) 6.8 (0.20) 13.2∗∗∗ (3.13) 3.5 (0.14) 18.7∗∗∗ (3.80)
1997 18.5 (0.42) 1.3 (3.10) 6.8 (0.21) 10.0∗∗∗ (3.53) 3.8 (0.16) 14.3∗∗∗ (4.39)
2000 15.2 (0.38) 1.4 (3.49) 5.5 (0.19) 11.1∗∗∗ (3.90) 3.1 (0.14) 15.9∗∗∗ (4.72)
Panel B: Transfer to extreme-poor, FSP households with children
1988 18.8 (0.41) 0.0 (3.06) 6.8 (0.20) 7.4∗∗ (3.54) 3.6 (0.14) 13.0∗∗∗ (4.37)
1991 20.5 (0.40) 0.0 (2.75) 7.0 (0.19) 10.6∗∗∗ (3.01) 3.6 (0.13) 17.8∗∗∗ (3.67)
1994 20.4 (0.42) 0.1 (2.88) 6.8 (0.20) 13.9∗∗∗ (3.06) 3.4 (0.14) 22.1∗∗∗ (3.66)
1997 18.7 (0.42) 0.1 (3.13) 6.8 (0.21) 10.4∗∗∗ (3.49) 3.7 (0.16) 16.8∗∗∗ (4.28)
2000 15.4 (0.38) 0.0 (3.53) 5.5 (0.19) 11.5∗∗∗ (3.84) 3.0 (0.14) 18.5∗∗∗ (4.58)

Note: See notes for table 2.

poor. The decline in the squared poverty gap
index is the largest change and ranges from
11% to 19% when targeting poor FSP house-
holds and from 13% to 22% when targeting the
extreme-poor FSP households with children.

With the third simulation, we try to shed
some light on the impact of delivering ben-
efits to non-FSP poor households. Depend-
ing on the estimation method, between 30%
and 50% of eligible households do not receive
food stamps (Blank and Ruggles, Castner and
Cody). We do not attempt to impute values for
the eligibility requirements to identify the el-
igible population, but rather we consider the
simpler simulation of distributing benefits to
all poor, non-FSP households with children.
We believe this exercise is useful both because
it helps us understand the impact of expand-
ing food stamp coverage to poor persons and
because it sheds some light on the benefit of
expanding participation rates of the eligible
population. This second reason is based on the
assumption that a large percentage of poor per-
sons are eligible for food stamps.18

In this third simulation, the same amount
of additional benefits is redistributed as in
the previous simulation (an amount equal to
the benefits received by the nonpoor house-
holds) and the amount transferred to each
household is again proportional to the house-
hold’s income gap. As an example, consider
again that in 2000, the total income gap for all

18 Income-poor households would be FSP ineligible if they fail
the asset test.

poor, non-FSP households with children was
$31.4 billion. The amount to be redistributed
is again $3.6 billion in food stamps. This means
that each non-FSP household with children re-
ceives an amount equal to 11.5% (31.4 × 0.115
= 3.6) of the household’s income gap.

In this last simulation, it is not possible for
a household to become nonpoor because the
sum of their income and the transfer amount
(a fraction of their income gap) will always be
less than their poverty line. (In the previous
simulation, in contrast, households could be-
come nonpoor because they also had an ini-
tial allocation of food stamps.) For this reason,
there is no change in the headcount index when
the transfer is targeted to either the poor or
extreme-poor non-FSP households with chil-
dren. Panel A of table 5 reveals that when the
redistribution of food stamps is targeted to
the poor, non-FSP households with children,
the poverty gap index declines by 8.5%
and the squared poverty gap index by 17.8%
on average. The estimates from Panel B, with
the transfer focused on the extreme poor, show
that the decline in the poverty gap is slightly
less, while the decline in the squared poverty
gap is larger.

A comparison of tables 4 and 5 shows that
the simulation based on increasing benefits
to FSP households has a greater effect on
reducing the child poverty gap index, in com-
parison to the simulation based on transfer-
ring the same amount to non-FSP households.
When considering the squared poverty gap in-
dex, though, the reverse is true: targeting poor,
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Table 5. Reduction in Child Poverty from Transferring Benefits from Nonpoor to Poor, Non-
FSP Households with Children (Simulation 3)

Headcount Index Poverty Gap Squared Poverty Gap

Income + Percent Income + Percent Income + Percent
Transfer Decline Transfer Decline Transfer Decline

Panel A: Transfer to all poor, non-FSP households with children
1988 18.8 (0.41) 0 6.9 (0.20) 6.0∗ (3.59) 3.5 (0.14) 13.1∗∗∗ (4.24)
1991 20.5 (0.40) 0 7.2 (0.19) 8.7∗∗∗ (3.08) 3.6 (0.13) 18.4∗∗∗ (3.48)
1994 20.4 (0.42) 0 7.1 (0.20) 10.4∗∗∗ (3.21) 3.4 (0.14) 21.6∗∗∗ (3.49)
1997 18.7 (0.42) 0 7.0 (0.21) 7.8∗∗ (3.59) 3.7 (0.16) 16.5∗∗∗ (4.13)
2000 15.4 (0.38) 0 5.7 (0.19) 8.2∗∗ (3.99) 3.1 (0.14) 16.6∗∗∗ (4.50)
Panel B: Transfer to extreme-poor, non-FSP households with children
1988 18.8 (0.41) 0 6.9 (0.20) 5.8 (3.57) 3.5 (0.14) 15.3∗∗∗ (4.07)
1991 20.5 (0.40) 0 7.2 (0.19) 8.4∗∗∗ (3.06) 3.4 (0.13) 21.4∗∗∗ (3.31)
1994 20.4 (0.42) 0 7.1 (0.20) 9.6∗∗∗ (3.20) 3.3 (0.14) 23.9∗∗∗ (3.36)
1997 18.7 (0.42) 0 7.0 (0.21) 7.2∗∗ (3.58) 3.6 (0.16) 18.6∗∗∗ (3.92)
2000 15.4 (0.38) 0 5.7 (0.19) 7.5∗ (3.97) 3.0 (0.14) 18.7∗∗∗ (4.35)

Note: See notes for table 2.
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Figure 2. Percentage reduction in child poverty from simulated transfers

non-FSP households with children is more
effective in reducing the severity of child
poverty. Despite this difference across the sim-
ulations, figure 2 plots out the poverty reduc-
tion from each of the simulations and reveals
several similarities.

For each simulation, the transfers have the
greatest effect on reducing the squared poverty

gap index, followed by the reduction in the
poverty gap index, but there is essentially no
reduction in the headcount of child poverty. It
is also noteworthy that the effectiveness of the
transfers drops markedly after 1995 for all sim-
ulations. The primary factor determining the
decline over all simulations is the drop in over-
all participation during the late 1990s. Because
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the simulations are designed to be “revenue-
neutral” (taking away from those above the
poverty line and redistributing to those below),
the reduction in poverty is affected by the total
level of funds disbursed to the nonpoor house-
holds. As participation declined after 1995, the
simulated transfer amount declines, and the
poverty reduction effect is diminished.

We note that that these simulations are not
intended to represent optimal reallocations,
but rather they provide further support for
our primary finding and illustrate an additional
point. First, food stamps do not significantly
reduce the incidence of poverty, but they do
significantly reduce the depth and severity of
poverty, and thereby improve the well-being
of the poor. Second, the simulations illustrate
that simple reallocations of benefits that tar-
get poor households with children could even
further reduce the depth and severity of child
poverty.19

Conclusion

Using data from the 1989 to 2001 March Sup-
plement of the Current Population Survey, we
first verify the well-known result that the in-
cidence of child poverty is much greater than
the incidence of poverty for the population in
general. We extend the current understand-
ing of child poverty by showing that the depth
and severity of child poverty, indicated by the
poverty gap and squared poverty gap indices,
are also significantly higher than for the popu-
lation in general.

We then examine the effect on child poverty
of adding the value of food stamps to house-
hold income. Our results indicate that the in-
cidence of child poverty, as measured by the
headcount index, is not reduced much by food
stamps. In contrast, the depth and severity
of child poverty are significantly reduced by
the Food Stamp Program. The average decline
from 1988 to 2000 in the child poverty gap in-
dex was 20%, while the average decline in the
squared poverty gap index for children was
28%. These results clearly show that an ex-

19 We examined numerous permutations of these simulations
such as redistributions to all poor FSP households (not specifically
those with children), extreme-poor FSP households, poor non-FSP
households, extreme-poor non-FSP households. Across all simula-
tions, there is very little reduction in the incidence of poverty and
child poverty, but there are significant reductions in the depth and
severity of these measures. These results are available from the
authors upon request.

amination of only the headcount index, or in-
cidence of poverty, would lead to the incor-
rect conclusion that food stamps do not have
an important impact on the reduction of child
poverty. Our analysis of the poverty gap and
squared poverty gap index makes clear that
the Food Stamp Program plays an important
role in improving the welfare of children in
low-income households.

In the last section of the article, we con-
sider several potential changes to the Food
Stamp Program and simulate their effect on
child poverty. In the first simulation, our re-
sults indicate that an increase in benefit levels
by 10% and 20% would not result in a large
reduction of child poverty. The primary reason
for this result is that a general increase in bene-
fits would not be well targeted toward children
living in poor households.

We then simulate the effect on child poverty
of increasing food stamp benefits targeted to
specific sub-populations of the poor. We first
consider increasing benefit levels to poor and
extreme-poor FSP households with children.
We find that this potential change would be
very effective in further reducing the depth
and severity of child poverty. Not surprisingly,
the decrease in the severity of child poverty is
greatest when the increased benefits are tar-
geted to the extreme-poor households with
children.

The last simulation provides food stamps to
poor and extreme-poor households with chil-
dren who were not receiving stamps. This sim-
ulated program change would likely be much
more difficult to implement than the other sim-
ulations because they target households that
are either unaware of the program, have de-
cided not to participate, or are not eligible un-
der the program rules. Our analysis indicates
that this sort of increase in participation rates
does not necessarily result in a greater reduc-
tion in child poverty rates. The simulation that
increases benefits to all poor households that
already participate in the Food Stamp Pro-
gram reduces the depth of poverty by a greater
amount than the simulated increase in partici-
pation rates.

[Received April 2004;
accepted November 2004.]
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